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Introduction: 
For the past decade, three dimensional (3D) culture has served as a foundation for 
regenerative medicine study. With an increasing awareness of the importance of cell-
cell and cell-extracellular matrix interactions which are lacking in 2D culture system, 
3D culture system has been employed for many other applications namely cancer 
research. Through development of various biomaterials and utilization of tissue 
engineering technology, many in vivo physiological responses are now better 
understood. The cellular and molecular communication of cancer cells and their 
microenvironment, for instance can be studied in vitro in 3D culture system without 
relying on animal models alone. Predilection of prostate cancer (CaP) to bone remains 
obscure due to the complexity of the mechanisms and lack of proper model for the 
studies.  In this study, we aim to investigate the interaction between CaP cells and 
osteoblasts simulating the natural bone metastasis. We also further investigate the 
invasiveness of CaP cells and response of androgen sensitve CaP cells, LNCaP to 
synthetic androgen. 
Method: 
Human osteoblast (hOB) scaffolds were prepared by seeding hOB on medical grade 
polycaprolactone-tricalcium phosphate (mPLC-TCP) scaffolds and induced to 
produce bone matrix. CaP cell lines namely wild type PC3 (PC3-N), overexpressed 
prostate specific antigen PC3 (PC3k3s5) and LNCaP were seeded on hOB scaffolds 
as co-cultures. Morphology of cells was examined by Phalloidin-DAPI and SEM 
imaging. Gelatin zymography was performed on the 48 hours conditioned media 
(CM) from co-cultures to determine matrix metalloproteinase (MMP) activity. Gene 
expression of hOB/LNCaP co-cultures which were treated for 48 hours with 1nM 
synthetic androgen R1881 were analysed by quantitative real time PCR (qRT-PCR). 
Results: 
Co-culture of PCC/hOB revealed that the morphology of PCCs on the tissue 
engineered bone matrix varied from homogenous to heterogenous clusters. 
Enzymatically inactive pro-MMP2 was detected in CM from hOBs and PCCs 
cultured on scaffolds. Elevation in MMP9 activity was found only in hOB/PC3N co-
culture. hOB/LNCaP co-culture showed increase in expression of key enzymes 
associated with steroid production which also corresponded to an increase in prostate 
specific antigen (PSA) and MMP9.  
Conclusions: 
Upregulation of MMP9 indicates involvement of ECM degradation during cancer 
invasion and bone metastases. Expression of enzymes involved in CaP progression, 
PSA, which is not expressed in osteoblasts, demonstrates that crosstalk between PCCs 
and osteoblasts may play a part in the aggressiveness of CaP. The presence of 
steroidogenic enzymes, particularly, RDH5, in osteoblasts and stimulated expression 
in co-culture, may indicate osteoblast production of potent androgens, fuelling cancer 
cell proliferation. Based on these results, this practical 3D culture system may provide 
greater understanding into CaP mediated bone metastasis. This allows the role of the 
CaP/hOB interaction with regards to invasive property and steroidogenesis to be 
further explored.  
